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g — 2016 AjS1jJ1«iV 1 Sjjbl - bjjibjil £1 a1*VI 

4 jJj bill a jixll ‘ 41 , .. ■% 4 _lu * gfeJl 4 _uuiu - fL^u£Jl o f Libill ■ oJLa 

«* «*v^«* | ^ ** **^S+ * «* «* ^ «*>^«* ■ 


(^ 7 ) JjVi 


6 ^-^ JjVl Jl* jaJl 

♦♦ 

: (-^ 2 ) JjSn *j*]' 

ej'j*. Mg 21 +2Cf JJJJ^ 

1^.1 cs^ f jj33*^ 3 ^ 3A 33^-*^ I^a s-UjI . At = 10h S^aII 3^^ 1 = 6 A AjIjuj 

. J^-VI -ijJ&W' j'j3H JJ&J' cP'-“ j^C- ^C.U-aij 

•lj' )h* a\\ 

• ** 

i Cl m /ct J Mg 2+ / Mg ^ jlalbbibl u^j-O^ - 

* F=9,65.10 4 C.mol' 1 ;^l ja Abb . 

I V m = 68,6L.mor 1 : <jjabl uijji. jUU - 

. M(Mg) = 24,3g.mol' 1 if ^l&ll - 

^ <Jc» £jla jJJ j£lll (A jl J ) J jjJ^VI -laC*l .1 

A \ 3 ^ (Jc-lilll L_u£I .2 

At siaII 3^1^. ^ 233 *-^ m .3 

. At SIaII ^Uj 3^] V f*>^t b_Luo^.l # 4 

JjjjVI tbljjlijj Jclij 4 -uiljj :(Li3 5 ) ^liiil * Ja 2 

fLoil ^4 J3uVt CjI^jIjj) J^lij *Luuljj # 1 

bill jlaS l <U>al ^3 jJaiUl *Ldl qa 1 mol J l X^A\ I J^V' O* 1 mol yA £ 3^ 

B ^jl j a (Jc-lill iA iix a ASia^j SIaI JailaJl <lLlj^)j£Jl 

. 0,67 mol is* u3 ' ^ ^ J^i\ 

4jljj^]| \-a .1.1 

. J*^abJI Jc-liill jJJ jl** jSil .1.2 

b 6 ^)jjoi 1 aJI L 2 ^jj^all 31 ^X*UaAj ^JjJ^^)Aa 1 | 

^Jc-lilll I^A j3I j3l AlLlj L_Lud^J . 1.4 

^ JjJ lj^l\ ■XjymS ^4 j3l‘Vl Cj| J jljj) J^lij Auul # 2 

n 0 Na^ q) +HO, aqj Jj^ c> V 0 W 3 * ^ 

ajlbl (juflj i ^CJjljb] 2L^al U jiiaj t=0 <^baj be. 4 4jlj (. ^»J C 0 = 10mol.m" 3 fi J^J 

. v « V 0 = 10 ' 4 m 3 Ca^jA] ^jIulLj ^jic. .JAlVI bjljjlb] fjM 

;A_Jllll <jjLiaj£JI 5J^Ula11j jj^^I »3 UjJ ^ JjA^ J ^ ^A^A! ^ iS^ 3 J^-^I 

C 4 H 8°2(0 + HO (aq) > A_ (aq) + B (aq) 

.4 aj . nl b<~- > .; \^ M ^ ^ i 1 p^ll] a j J jbLoil 4 Q - ^>'' . 2.1 

.Jc-liill (Jj^aJI .2.2 


blbl 4 a.^i « ' ■ .all (Jl «a»"ualj (_jjoj jJ-all (Jc.1 ^"'ll 4 _ijLiaj^] 1 SJjUtb! 4_u^l .1.3 
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g — 2016 AjS1jJ1«iV 1 Sjj-iJl - UjjJbjU a^jaII JlajJI £1 a1*VI 

4_i b pill * jlxl) .. ■% 4 _lli jallll a 9 fed) 4 -ului - /»-1 ia.<Uj fb -iill ■ oJba 

«* »»V^ y «* **»^S+ * «* «* ^ «*>^«* ■ 


.L>0^ <3 ^^IftliSlI Jajl^J l A-lL^a^ <juabh Jolilll jjIaJ £fUJ .2.3 

^iSiLouiS) JlLoJ .4->aa^bi AjjLajLt^a SAC- 4«Iajuj| jJ A-ilc- ^CO ^A^AaII A UjuiI (J£judll ^JaxJ 

,£Jjl jail AaC- ^.Kl a!1 jjAaaII 
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.J>A? x (t) j S.m' 1 l^ic . jjjoi a(t) ‘— 1 ^ $ x(t) = -6,3.10' 3 .c(t)+l,57.10' 3 

/g l^\l (J^litAaAj 



. joiisu ^aVi fossil x 


X 


max 


Clira. ‘ x _ — max_ 


Jc^' -WliJI -J- 1 -* 1 J* cr 1/2 .2.3.1 


. t 1/2 Jc-liill (>i j 4 min o-^ J4 A*, ji . 2 . 3.2 

. t=0 -be- Jc-liiil v ‘ mol.m^.min" 1 a^Jlp . 2 . 3.3 


2,5 ) Ab^' 


.X i 2 Mg o'jj ,,Na Sljj Ciiaj jc. 

24 j 1 ^*^ c5j_? 4I diiiill jl Ja j-ia. x Jc. L_sj*j .1 


.Ciiiill 13 a J5U. E ajja^l AiUall MeV 0 -^ j31j S- 

iId 


luL 


.2 


24 

12 


Mg Si jail gf Ajjai <^Alb JaajJI 5iUa t J / nucleon SAa. jib AA^. .3 

2iil*_ul ajajjLujV I <ULaJI JI ' g UaV'l t '-vl i sis t o jliil SJLi. 24 <41 oljj (j_Jj LaAic. ,4 

.Alio,] ASUall J (jlu jA L£ t2 _uuk lit 

^Uljuo^U y AAjall L_ 


< \x. \ 


| E(MeV) 


1,37 


0 


24 

12 


Mg 5 


24 

12 


Mg 


; ljI Jax 4 

• «* 

* h = 6,62. 10" 34 J.s :«il£Jb^l5- 
» 23,97846 u : 3 2 Mg Sljll aJjS . 
* 23,98493 u : “Na '»' J' ^ - 

» 0,00055 u : UJJ^V' ^ - 
U, 00728 u :u>ljj4'^- 
U, 00866 u 

. lMeV=l„6.10' 13 J i lu=931,5MeV.c' 2 - 
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^ — 2016 AjS1jJ1«iV1 - Uj^IISjU .ifcjjlt gjtaajVt 

4 j L pill * jixll .. ■% 4 jjj ifcllt a a]*J| 4 jxi.ii - p Lmj£J| a fL jjilt ■ oJLa 

«* »»V 4 \ ^ ** **^ S + * «* «* ^ «*>^«* ■ 


(Jatt 5) c«J^t 


Jj*I 




s£l» .^MakiUI Sj^Ub uiUi^l J (1867-1791) J&L pJUJI Jj £>jj 

c fl ll 'Sr a t Qj, j ^ s~~a i^jljJI pUajJI J ^JLUU^gJl (jl jj 6 J-& 

jLu L jj* 131 

4±>ja Jj tjj\ 2d J RLc_tk£j| JLu J JLj^Sd I jUdl 2ulil 2uJj^ Jj ^j^dl IJua> cijL*. 

H H H M H ^ ♦♦ 

♦ ^U*yjJS 4 \ A 4j>jA 4^jU 


RL V^' cr^ :(^j 3,5) JjVI f jaJt 

: u-* uj^' j 1 cJ^J' Jj-^I y-y^ j^' j?Ai 

• E=12V <jjS jjjdl - 

$4 jQ 1 g I^ jLLq j L 1 Jolxjft ^JLiJUJJ - 

• r J R = 40 Q jlLa jl jd^a J* - 
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LS-^' j U R (t) JJ J^*J l£-^' CSf~ .1 

• u PN (t) jjjjI' Jj-j 

.^1^1 ^Uaill gJ jUjII oAu 4 I p 4 jj 3 Ai*. .2 

.r=8Q cJ^j^ r j' <J^J .3 

jlull SJjuj IgVqVi 4_AjJalioll aJ^UlaII CIluI # 4 

.ojl^l jLaJI i(t) 

UJ^ ®j'^' 4JV^J x j A (J jyJ*J J^a-ji .5 

t 

. i(t) = A.(l-e T ) j* 4jLjaUjll (Ja. 

.X (>jll 4 jj^J JJta. .6 
A», n'ii^ll L (J^-JJ^- 1 ^^ (JjIsu 4-aj9 .7 


^■_ — ^ U.-.WI Aic. ^3 4jj^a-a]l ^ 43lia]l ,8 
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g — 2016 AjS1jJ1«iV 1 Sj>i2l - Ijjj21£j22 <^3^21 £1a1*VI 

4j L pill * jixll .. ■% 4 jjj ifcllt * gfeJI 4jxi.ii - p Lmj£ 2I a fL jjilt ■ oJLa 

«* ** **^S+ * «* «* ^ «*>^«* ■ 


4jAwxa 4 ajj JbSluil :(ia£j 1,5) frjaJl 

.3 JLJll! JloJlj h.HjJl jl^JI (JjftxlLud \ ( f = 594kHz AxcuJa^ A-1C.I3I (Jl ijj x jj V 
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7777 


1 


R 


1 «■ jaJI 


2 *>21 


3 ^>21 


3<jS-i2l 


JJfcj (j\ 4ilual Jljju <j£2 4fcjjVl dlfcljjaVi Ciii <y* v'j^' JJJ*j2' ^JJ {J^ 

tjjUjii ji 

is jj Lj = l,44mH ' g j 4 _L$_a l$I* jll* 5-*-ul j j <^'jA t>* 1 «■ JpJ' uj^y .1 

a JoJuial] 4_LIS Ajjuuj c. lufLa 

:j A 1 <JxL jjl \\ .1.1 

ja\\ ^lAjJaiS ■ aIaI^JI a^> jjJI 5JI jl g o^ujud^l 5JI j] ■ jjA I j JUiLujI g 

^ic. C ^ SjfLall Ajuuj JaJjJa C > I'N.j i Cllli AjxliV) A^.^a]| JalillV .1.2 

0,499pF ■ 4,99pF ■ 49,9pF ■ 499 pF ■ 

# =50nF 4^5 ^ l_LujIS ^ \x\ i t 2 4^ c aj£j<i]| Ajuuj .2 

:^}R,C, *MJ .2.1 


[4 


[Tl 


T 


-l 


[i] 


j) l> cs^' R 2 AjojS # \ kHz jA\ JajujjIa .2.2 

Ajujj^AaII AjxliVl 4 -^^aII (j-lAjJaj 

20 kQ ■ 5kQ ■ 35 Q ■ 10Q ■ 


( 5,5 ) £*t J« (3j>ai 


SjLuj o^LiJ 2 i£jlII JLt (gravimetre) "jlA^ljJtil" 2JUUI Sjui 

♦4JOLO 4jl£o 4J SJLiiJI 


j^C'J v2jIIaj$-^X( jcit-f; gl ^ r* ^ CiVL?tA " jrlA-J-9 IjJLil " jL^J> <J^JL 
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^j^LxXI uxiLuJI (JLjc-oj ^L^bxJ! j^JLcj 
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g — 2016 AjS1jJ1«iV 1 .ifcj-dl jtalaVI 

4 j L pill * jixll .. ■% 4 jjj ifcSlI * gfeJI 4 jxi.ii - p Lmj£ 2 I a f L jjill ■ oJLa 

«* ** **^S+ * «* «* ^ «*>^«* ■ 


dub (A) ^A 3 ' Jj^- j A (jl jj^l l g ‘^oj ‘ L “'-W* AB 3-^ - 

S A sA 3 ^ lh 

ijjLuil] 2 - S jJal\j CLlilA tjjLuill ..... aia ^aLal 4 lag a sjlfcji j jh 4j 1)£ . { .'■•, i L. '2. ^ - 

Jsljii jl kjJl ja AB (jbJI A° (J^kj C 4 j1 4jjIj y-ij jk (>ajb - 

JstiJI £a (jLbl l^j j£j 4jjI jl' 0 k. ‘ M c =-C.0 V s jc- J£*J 

jSdll^ A A^l' (j-a jbbl (_gk jll 

(4iJ) ^ Iajgj A^UtlLci ^9 4 f\ )W!\ )>a\l Ag> 


7777 



1 J1AJ1 


LlLlllc. DjjVl 


;lj! Ja* 4 

• «* 

• m=5.10" 2 kg : (S) 4JjS _ 

• L=7.10 _1 m : Jjtk! JA 3 _ 

• J A = m.L 2 : (A) jj^k] kAlb k^aakl fjf. - 

• C=l,31N.m.rad' 1 :A jj^b' u- A'bN A' kib - 
0 2 

.uA' AW 0 diua. ‘ cos0 « 1 — j sin0 « 0 : ® j j* * k l bl j A ^Alb - 


L ^\\ 


■ ^ \A 


A 0 max s j^=> ^j' jj <^' A Wjj'j 2 l > * •»^.» ^ ^.» ^ ^ 4c» 3 ^ ^ 

_ ^=Q 4jaadll 3jc. 4 jjAj 4c.jjoi (jj3j lA j^)aj 
• 0 jl jll ( 4 U>-v 2 ^3 4 _ujj jAaII 4 r, « . >. j ^ ^ ' 

L " '1 <11 Ci-v V I l ^ -V (_)^4 


4j£jjaj21 4jjIj42| -1 

4_JjJalijll 4jjl*-all (jl jjjj tdulj J ^ (_] (jl jj^ll 4Jk (_^3 ‘A'^l it 4 _Jj-uI_ujS/ I 4Jk«Jl (jjjJalu t J.l 
^ _^.^0 = Q |(_]SjJa]| (_gifc 1 _ ik ta j. A ‘ kl Cjbijju]l 4Jk ^3 c4_ujj^)3>i1I 4c. j-a-a., ^1' 


.0 + 0 


m.L L 


^ — ^ ; jAi»jll 3 *j t^ljuVl 4j3lxj JLa*luilj .1.2 

m.L 2 L 


4jjIj kb (jl L-12J 4 0(t)= 0 mx . 008(^1 + 9) (Jki tffic- 4ijki]l 4jkalii]l 4±kJI Ja. jjj^J .1.3 


2n 


. g J m J L <SV^J C mjn J4f*4 Afcjl . C mjn ^ jjSI c 

. C > C : 4J^fc (A 0(t) cJj'A' J>^4 2 JkJl JiLu .1.4 


^ 9 (rad) 


0,15 



2 jS-utll 
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g — 2016 AjS1jJ1«iV 1 - bjj2l£jl2 <_jj2aj2t £1 a1*VI 

4_i b pill * jixll .. ■% 4 _lu * alxll <Lului - f Ll4j£ 1I a fb -lilt ■ oJba 

«* «* **^S+ * «* «* ^ «*>^«* ■ 


.^j'j^' ( -^ a ' 9 Jj^'j Omaxt^'j Tjj-^l t> J).la. .1.4.1 

( ji = 3,14 ^4 ) .VLua (_u*a.l jb T j Cj m j L g <lball oAii jjj*j .1.4.2 


*b3Ua3t *Luu! -2 

A^Llall (JlLaJ 3 lM ^adiLo JaJjui^ 

.S CdlAp^l <]U ^ e ^ jljll Jj^Vl 

A^>1sl1a ^11 £jJa ^1) ^JUa g =0 4JLU ^)L<JI ^23 Vl i 

. 0=0 ^ ( E pt =0 ) 

E c (mJ) 



- 0,15 


0 (rad) 


‘3 (J^ ■‘‘31 ^‘'-v ~'^ (J^lxuab 
_ 4 joj Ac- j)<a^ -a" £ A^Uall 4 a A J.1^. .2.1 

.0j = 0,10rad ^^3 2r.ja\ J7 AiilJa <aj 3 ^clm ■ 4 .2.2 

. 0=0 _J« < dl (_j^o A bd Ac. 0 <£.^uil] 4jilladl A ^"flU .2.3 
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